Respiratory burst in alveolar macrophages of diabetic rats.
Bactericidal ability of alveolar macrophages is depressed in rats with diabetes mellitus. To define the mechanism of this abnormality, we measured the parameters of respiratory burst in alveolar macrophages, peripheral blood monocytes, and neutrophils of rats 8 wk after the induction of diabetes by streptozocin. Superoxide anion (O2-.) generation during basal conditions and after stimulation with phorbol myristate acetate (PMA) was measured as superoxide dismutase-inhibitable cytochrome c reduction. NADPH, the principal substrate for NADPH-oxidase-dependent O2-. generation, was measured in the alveolar macrophages and quick-frozen lungs by the enzyme-cycling method. O2-. generation after PMA was significantly lower in the alveolar macrophages of diabetics than in the controls (14.4 +/- 2.0 nmol.10(6) cells-1.20 min-1 vs. 26.2 +/- 1.9, P less than 0.05). Conversely the peripheral blood monocytes of diabetics demonstrated an enhanced O2-. production after PMA stimulation. There was no significant difference in the neutrophil O2-.-generation between the groups. The alveolar macrophage NADPH (control 0.44 +/- 0.15 nmol/10(6) cells vs. diabetic 0.21 +/- 0.04, P less than 0.05) and lung tissue NADPH levels (control 81.4 +/- 16.3 nmol/g dry wt vs. diabetic 35.8 +/- 20.5, P less than 0.05) were significantly lower in the diabetics than in the controls. These data indicate that the O2-.-generating capacity of alveolar macrophages is markedly depressed in diabetes, whereas their precursors, monocytes, are primed to generate O2-. with PMA stimulation.(ABSTRACT TRUNCATED AT 250 WORDS)